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SUMMARY AND CONCLUSIONS
1. Temperatures of sampling from 77° F. to 95° F. did not 
affect the fat analysis of the mix.
2. The 80 percent acetic-concentrated hydrochloric acid 
method for testing ice cream mix gave values lower than did 
the Mojonnier method; the Babcoek-Gerber tests were con­
sistently higher than were the Mojonnier analyses and the 80 
percent acetic-concentrated sulfuric acid method employed 
gave values that were in close agreement when the 9.0 gm., 50 
percent cream test bottle was used and analyses that were 
wholly satisfactory for plant control work when the test was 
made with an 18.0 gm., 8.0 percent milk bottle with the use of 
reader oil.
3. The Mojonnier analyses of melted ice cream were us­
ually lower than the Mojonnier analyses of the mix. The varia­
tions were as great as 0.60 percent in some cases.
4. Little difference was encountered between the analyses 
of ice cream as drawn from the freezer and the same lot of ice 
cream from the packer in the retail store.
5. When ice cream was sampled in the frozen condition 
the fat tests agreed in,practically all cases to 0.20 percent or 
less with the analyses of the mixes. The tests made on ice 
cream sampled in the frozen condition were lower in all cases 
than were the mix analyses.
6. No churning in the freezer was indicated when the mix, 
the ice cream, scrapings from the freezer sides and scrapings 
from the dasher were analyzed. The samples of ice_ cream and 
of scrapings were obtained while in the frozen condition.
7. Ice cream was found to churn readily when the samples 
were mixed after having been melted. This was particularly 
true at the higher sampling temperatures.
8. When samples are analyzed in the plant it is recom­
mended that the mix samples be taken after the entire mix has 
been run into the holding .vat and has been thoroughly agitated.
9. If samples are to be analyzed to determine their conform­
ity with existing regulations regarding fat standards, they 
should be kept in the frozen condition until after the samples 
for analysis have been taken. It is considered in this labora­
tory that it is possible to induce variations as great as 1.0 per­
cent in the fat analysis of ice cream that has been melted and 
has been agitated to mix it, before the samples are taken.
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The Effect of Processing, Handling and of 
•Testing Procedures on the Fat 
Content of Ice Cream
B y  E . W . B ir d  a n d  E l g in  A . J o h n s o n *
A number of inquiries received from Iowa ice cream manu­
facturers shows that they believe that some steps in the 
processing or handling of ice cream cause a lower fat per­
centage in the frozen product than in the mix. From a 
theoretical viewpoint, no such fat lowering should occur in 
the product. A sufficient number of inquiries has been re- 
ceived, however, to warrant studying the causes of any irregu­
larities which might result from the processing and the han­
dling of the mix and of the frozen ice cream, and likewise, 
any winch might be introduced by the methods of obtaining 
and mixing the samples, by the methods of analysis employed 
or by the analytical apparatus used.
For the sake of convenience the problem was divided into 
eight sections: 1. The effect of the temperature at which
the samples were ^weighed, 2. a comparison of some Babcock 
modifications for ice cream testing, 3. the effect of the type 
of test bottle used, 4. the effect of aging and freezing, 5. the 
effect of hardening and retail handling, 6. variations that may 
occur in a single mix, 7. a comparison of tests made with sam­
ples taken in the frozen and in the melted state, and 8. a com­
parison of the test of the mix with those of the frozen ice 
cream, the scrapings from the dasher and the scrapings from 
the freezer sides.
In each section of the investigation a serious attempt has 
been made, when possible, to carry out the work in such man­
ner as would be comparable with commercial practice, in order 
that it would be a representative check of the commercial oper­
ator’s method.
LITERATURE REVIEW
Many articles have been published with regard to ice cream 
analysis. Of this voluminous output, however, but three arti­
cles located to date, deal with the effect of any processing or 
handling practices on the fat test of the mix, or of the frozen 
product. Cobleigh (1) investigated practical methods of analy-
auth? rs wish to  express their appreciation to the O’Neil Dairy Company. 
f? r Permission to obtain (in its plant) many o f the samples which were 
out tVio a a ^°r r f ;  cooperation o f the personnel o f  that company in aiding to carry 
o f  Ia? elm g o f the Packers in those instances in which the samples were obtained from  the retailers.
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sis for homogenized dairy products in an attempt to find or to 
develop one which did not give a fat percentage that was too 
low.
MacBride (6) called attention to the fact that the Mojonnier 
method for ice cream analysis gave a lower, fat test with the 
frozen product than it did with the ice cream mix. The differ­
ences which he noted ranged from 0.1 to 0.6 percent. The 
cause of these differences was thought to be churning in the 
freezer. The differences themselves seemed to have'been elimi­
nated by placing a quantity of ice cream, in the frozen condi­
tion, into tared, stoppered Mojonnier fat extraction flasks, al­
lowing it to attain room temperature and weighing. The in­
creased weight represented the sample of ice cream. The 
analytical procedure followed was that specified for the Mojon­
nier method.
Recently Crowe (2) has called attention to the fact that ice 
cream when once frozen churns extremely easily when the 
sample is mixed for analysis.
METHODS
SAMPLING
Unless otherwise specified, the mix-samples were obtained 
from the holding vat after the mix had been homogenized, 
cooled and thoroughly stirred. The samples designated as 
“ frozen ice cream”  were taken at the time the batches were 
pulled from the freezer. The samples which were considered 
representative of the material dispensed by the retailer, were 
obtained in the following manner: The exposed surface was 
scraped away from an area at the top of the packer, the sam­
ple was removed with a clean dry dipper and was placed im­
mediately into y2-pint, tightly stoppered glass containers. 
These samples were obtained when the packers were from 
one-third to two-thirds full. The analyses were performed the 
day on which the samples were taken or on the following day.
A careful system of labeling was followed in order that a 
comparison of the analyses of the mix and the frozen ice cream 
or of the frozen ice cream and samples “ from the retail pack­
ers”  would be made with the same freezerful.
ANALYTICAL METHODS
The. Mojonnier adaptation of the Rose-Gottlieb method (7) 
has given satisfactory results in this department. It was em­
ployed, therefore, as the standard of comparison among the 
methods used. A modification of the Brinsmaid method (5), 
in which 80 percent acetic and concentrated sulfuric acids were 
employed, the Babcock-Gerber method (3, 8), and the 80 per-
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cent acetic-concentrated hydrochloric acid method (4) were 
compared with the Mojonnier analysis, since two of these meth­
ods have been strongly recommended for ice cream testing and 
the third seemed to offer promise of good results.
For- the majority of the modified Babcock analyses a 9.0 
gram, 50.0 percent cream test bottle was employed and was 
read to the nearest half percent. All readings were made at 
135°-140° F. with reader oil, unless otherwise stated.
The modified Babcock procedures employed in this investi­
gation are, briefly, as follows:
1. 80 percent acetic-concentrated hydrochloric acid method: 
Weigh a 9.0 gram sample into a 9.0 gram, 50.0 percent cream 
test bottle; add about 30 cc. of 80 percent acetic-concentrated 
hydrochloric acid mixture (equal parts of the two acids); mix 
thoroughly; heat in a water bath at 160°-180° F. until the test 
is dark brown in color. Complete as for the regular Babcock 
test.
2. 80 percent acetic-concentrated sulfuric acid method: 
Weigh a 9.0 gram sample into a 9.0 gram, 50 percent cream 
test bottle; add 8-12 cc. of 80 percent acetic acid; mix thor­
oughly; add 6-8 cc. concentrated sulfuric acid and mix thor­
oughly. Complete as for the regular Babcock method.
3. Babcock Gerber method: Weigh a 9.0 gram sample into 
a 9.0 gram, 50 percent cream test bottle; add 2.0 cc. amyl alco­
hol; mix thoroughly; add 9.0 cc. water; add 17.5 cc. sulfuric 
acid (87 parts concentrated H2S04 and 13 parts water), and 
complete as for the regular Babcock test.
When the fat percentage was determined by the Mojonnier 
-method, the samples of mix and of melted ice cream were 
weighed with Mojonnier weighing pipettes. In certain analyses 
the ice cream was sampled while still in the frozen condition. 
When this was done, the samples were taken from the harden­
ing room and were allowed to stand at room temperature until 
the ice cream had softened just enough to permit sampling 
with a cork borer. Plugs aggregating 4.5 to 5.5 grams were 
taken and were transferred to tared Mojonnier fat extraction 
flasks. The plugs were easily forced into the extraction flasks 
by blowing gently on the handle end of the cork borer. As soon 
as the samples were placed in the flasks, the stoppers which had 
been in the flasks when they were weighed, were replaced. The 
flasks were allowed to sit in the centrifuge baskets for an hour 
or longer before they were reweighed to obtain the sample 
weight.
If the ice cream was sampled in the melted condition, pre­
cautions were taken to agitate the sample as- little as possible 
(to prevent churning the samples) while breaking the foam 
layer during the melting process.
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EXPERIMENTAL
I. THE EFFECT OF THE TEMPERATURE AT WHICH SAMPLES
WERE M IXED AND WEIGHED
Testing rooms vary widely in temperature. It was deemed 
advisable, therefore, to determine what effect was exerted by 
the temperature of the sample at the time it was mixed and 
weighed. For this purpose samples were weighed at 77° F. 
(25° C.), 86° F. (30° t f l  95° F. (35° C.) and 104° F. (40° C.). 
The .comparisons were made with two methods of analysis—the 
Mojonnier and the 80 percent acetic-concentrated sulfuric acid 
method. The latter method was. chosen ^ince it had given rather 
satisfactory results in the testing laboratory for some time and 
was considered to be a reliable Babcock modification for ice 
cream. The results are given in table I.
No appreciable variation was noted until the highest tem­
perature was reached, when the fat percentage was a little 
higher, a fact which might have been expected since hot sam­
ples weigh less than do cold ones, due to the effect of convec­
tion currents on the balance.
II. A COMPARISON OF THE MODIFIED BABCOCK METHODS
WITH THE MOJONNIER METHOD OF ANALYSIS
The results of these comparisons are presented in table II.
The 80 percent acetic-concentrated sulfuric acid method 
checked very closely with the Mojonnier analysis, with both 
mix and frozen ice cream. With very few exceptions the 80 
percent acetic-concentrated hydrochloric acid method gave a 
fat percentage lower than did the Mojonnier method. This 
variation was apparent to a greater degree with the frozen 
samples than with the mix. The Babcock-Gerber method was 
higher in all analyses made than was the Mojonnier method. 
No consistent variation between the analyses of the mix and of 
the frozen ice cream was apparent with this method.
III. EFFECT OF TYPE OF BOTTLE AND OF METHOD OF READING
TEST ON 80 PERCENT ACETIC-CONCENTRATED 
SULFURIC ACIDlMETHOD OF ANALYSIS
The test was conducted with the 50 percent, 9 gram cream 
test bottle, read to the nearest one-half percent; with the 18.0 
gram, 8.0 percent milk test bottle, read from the bottom of the 
fat column to the extreme top of the meniscus and with the 18.0 
gram, 8.0 percent milk test bottle, read with a reader oil. The 
analytical procedure as regards sample weight and amounts of 
reagents used was the same with the milk bottle as with the 
cream bottle; the reading, however, was multiplied by two 
since a 9.0 gram sample was analyzed in an 18.0 gram bottle.
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TABLE 1. THE EFFECT OF THE TEM PERATU RE AT W HICH SAMPLES ARE M IX E D  AN D W EIGHED ON THE FAT TEST.
Sample
number
80 pert ent acetic-concen! rated sulfuric acid method Mojonnier method
25° C. (77° F.) 30° C. (86° F.) 35° C. (95° F.) 40° C. (104° F.) 25° C. (77° F.) 30° C. (86° F.) 35° C. (95° F.) 40° C. (104° F.)
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
a
1. b
14.0
14.0 14.00
14.0
14.0 14.00
14.0
14.0 14.00
14.0
14.0 14.00
14.03
14.00 14.015
13.65
13.650
14.01
14.06 14.035
14.11
14.16 14.135
a
2. b
13.5
14.0 13.75
14.0
14.0 14.00
14.0
14.0 14.00
14.5
14.5 14.50
13.77
13.84 13.805
13.63
13.63 13.630
13.97
13.94 13.955
14.31
14.52 14.415
a
3. b
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.44
13.48 13.460
13.46
13.54 13.500
13.56
13.44 13.500
13.62 .
13.63 13.625
a
4. b .
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.78
13.78 13.780
13.63
13.48 13.555
13.65
13.63 13.640
13.83
13.79 13.810
a
5. b
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.97
13.88 13.925
13.93
13.83 13.880
14.00
14.08 14.040
14.10
14.14 14.120
a
6. b
13.5
14.0 13.75
13.5
14.0 13.75
13.5
13.5 13.50
14.0
14.0 14.00
13.74
13.72 13.730
13.76
13.78 13.770
13.84
13.83 13.835
13.87
13.92 13.895
a
7. b
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.5
13.5 13.50
13.79
13.55 13.670
13.60
13.63 13.615
13.68
13.53 13.605
13.78
13.82 13.800
a
8. b
13.0
13.0 13.00
13.0
12.5 12.75
13.0
13.0 13.00
13.0
13.0 13.00
13.35
13.350
13.35
13.36 13.355
13.27
13.25 13.260
13.42
13.51 13.465
a
9. b
13.0
13.0 13.00
13.0
13.0 13.00
13.0
13.0 13.00
13.0
13.0 13.00
12.70
12.78 12.740
12.78
12.76 13.770
12.82
12.83 12.825
12.88
12.89 12.885
a
10. b
13.0
13.0 13.00
13.0
13.0 13.00
13.0
13.0 13.00
13.0
13.0 13.00
13.39
13.41 13.400
13.17
13.22 13.195
13.34
13.18 13.260
13.28
13.27 13.275
Average 13.45 13.45 - ------ 13.45 -------' 13.55 13.588 13.593 13.594 13.743
7
Bird and Johnson: The effect of processing, handling and of testing procedures on t
Published by Iowa State University Digital Repository, 1930
TABLE II. A COMPARISON OF TH E COM M ONLY USED BABCOCK M ODIFICATIONS W ITH  THE MOJONNIER TEST.
Sample
number
Mojonnier method 80 Percent A( 
50 pel
setic-conc. H 2S 
■cent cream bo
I 4 mthd. 
ttle
80 Percent 
50 pei
cetic-conc. HC 
■cent cream bo
1 mthd. 
ttle
Babcock-Ge
c
rber mthd. 50 
ream bottle
percent
From a 
va
ging As drawn 
from freezer
From aging 
vat
As di 
from f
awn
reezer
Difference From
V8
aging
it
As di 
from f
'awn
reezer
Difference From aging 
vat
As di 
from f
awn
reezer
Difference
i. 2 . 3. 4. 5. 6 . 7. 8 . 9. 10 . 1 1 . 12. 13. 14. 15. 16. 17. 18. 19.
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
a. 2-6
b. 4-8
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
a. 2-11
b. 2-13
Dupli­
cates
Aver­
age
Dupli­
cates
Aver­
age
a. 2-16
b. 2-18
1. b.
14.81
14.84 14.82
14.73
14.68 14.70
15.0
15.0 15.00
15.0
15.0 15.00
a. -0 .17
b. -0.29
13.5
13.0 13.25
13.0
12.5 1 2 .7 5
a. 1.67
b. 1.95
15.5
15.5 15.50
15.0
15.0 15.00
a. -0.67
b. -0.29
a.
2. b.
13.40
13.35 13.37
13.19
13.23 13.21
13.5
13.5 13.50
13.0
13.0 13.00
a. -0 .12
b. -0.21
13.5
13.0 13.25
13.5
12.5 13.00
a. 0.12
b. 0.21
14.5
14.5 14.50
14.0
14.0 14.00
a. - l .  12
b. -0.79
a.
3. b.
42.51
12.45 12.48
12.44
12.46 12.45 12.5 12.50
12.5
12.5 12.50
a. -0.02
b. -0 .05
12.0
12.0 12.00
12.0
11.5 11.75
a. 0.48
b. 0.70
13.0
13.0 13.00
13.0
13.0 13.00
a. -0 .52
b. -0.55
a.
4. b.
14.30
14.25 14.27
13.99
14.02 14.00
14.5
14.0 14.25
14.0
14.5 14.25
a. -0.02
b. -0.24
12.0
12.5 12.25
12.5
12.0 12.25
a. 2.02
b. 1.75
15.0
15.0 15.00
15.0
15.0 15.00
a. -0 .72
b. -0.99
a.
5. b.
14.26
14.47 14.36
14.08
14.08 14.08
14.5
14.5 14.50
14.5
14.5 14.50
a. -0 .13
b. -0.42
12.5
12.5 12.50
12.0
12.0 12.00
a. 1.86
b. 2 .08
15.0
15.0 15.00
15.0
15.0 15.00
a. -0 .63
b. -0 .92
a.
6. b.
13.52
13.56 13.54
13.39
13.39 13.39
14.0
14.0 14.00
14.0
14.0 14.00
a. -0.46
b. -0.61
13.0
13.0 13.00
13.0
13.0 13.00
a. 0.54
b. 0.39
14.5
14.5 14.50
14.5
14.5 14.50
a. -0.96
b. - l . l l
a.
7. b.
13.72
13.80 13.76
13.44
13.39 13.41
14.0
14.0 14.00
14.0
14.0 14.00
a. -0 .24
b. -0.58
13.0
13.0 13.00
13.0
13.0 13.00
a. 0.76
b. 0.41
14.5
14.5 14.50
14.5
14.5 14.50
a. -0.74
b. - l . 08
a.
8. b.
13.67
13.69 13.68
13.51
13.52 13.51
14.0
14.0 14.00
14.0
14.0 14.00
a. -0.32
b. -0.48
13.0
13.0 13.00
13.00
13.0
13.0 13.00
a. 0.68
b. 0.51
14.5
14.5 14.50
14.5
14.5 14.50
a. -0.82
b. -0.92
a.
9. b.
13.68
13.68 13.68
13.47
13.47 13.47
14.0
14.0 14.00
14.0
14.0 14.00
a. -0.32
b. -0.53
13.0
13.0
13.0
13.0 13.00
a. 0.68
b. 0.47
14.5
14.5 14.50
14.5
14.5 14.50
a. -0.82
b. - l .  03
a.
10. b.
13.99
13.99
13.74
13.77 13.75
14.0
14.0 14.00
14.0
14.0 14.00
a. -0.01
b. -0.24
13.0
13.0 13.00
13.0
12.5 12.75
a. 0.99
b. 1.00
14.5
14.5 14.50
14.5
14.5 14.50
a. -0.51
b. -0.74
a.
11. b .
13.07
12.98 13.02
13.03
12.95 12.99
13.0
13.0 13.00
13.0
13.0 13.00
a. -0 .02
b. -0.01
12.5
11.5 12.00
12.0
11.5 11.75
a. 1.02
b. 1.24
13.5
13.5 13.50
13.5
14.0 13.75
a. -0 .47
b. -0.76
a . Ì 13.88  
12. b .  \ 13.33 \ l3 .6 0
13.91 1 
\13.70 113.80
1 4 .0  
\ 1 4 .0 I 13 5114.00 1 1 3 .5 1 a .-Ó.39 113.50 1 b . 0 .3 0 1 5 .01 5.0 1 4 .5ll5 .0 0  | 1 4 .5 14.50 a . - l . 39 | fo.-0.69 1 4 .51 4 .5 114.50 1 4 .01 4 .0 114.00 a. - 0 .89b . - 0 . 19
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T A B L E  I I  (Continued)
a.
13. b.
13.95
13.61 13.78
13.81
13.85 13.83
14.0
14.0 14.00
14.0
14.0 14.00
a. -0.22
b. -0 .17
14.0
14.0 14.00
14.5
15.0 14.75
a. -0.22 1 14.5
b. -0.97 14.514.50
14.5
14.5 14.50
a. -0 .72
b. -0.67
a.
14. b.
Ï3.50
13.68 13.59
14.52
14.36 14.44
14.0
14.0 14.00
14.0
14.0 14.00
a. -0.41
b. 0.44
13.5
12.5 13.00
14.0
14.0 14.00
a. 0.59
b. 0.44
14.0
14.0 14.00
15.0
15.0 15.00
a. -0.41
b. -0.56
a.
15. b.
14.15
14.06 14.10
13.91
13.99 13.95
14.0
14.0 14.00
14.0
13.5 13.75
a. 0.10
b. 0.20
14.5
14.5 14.50
12.5
12.0 12.25
a. -0.39
b. 1.70
14.5
14.5 14.56
14.5
14.5 14.50
a. -0.39
b. -0.55
a.
16. b.
14.39
14.30 14.34
14.11
14.11 14.11
14.0
14.0 14.00
14.0
13.5 13.75
a. 0.34
b. 0.36
14.0
13.5 13.75
13.0
12.5 12.75
a. 0.59
b. 1.36
15.0
16.0 15.50
14.5
14.5 14.50
a. - l . 16
b. -0.39
a.
17. b.
14.11
13.87 13.99
13.38
13.30 13.34
14.0
13.0 13.50
13.5
13.5 13.50
a. 0.49
b. -0 .16
12.0
12.0 12.00
11.5
11.5 11.50
a. 1.99
b. 1.84
15.0
14.5 14.75
15.0
14.5 14.75
a. -0.76
b. -1.41
a.
18. b.
14.15
14.00 14.07
13.66
13.75 13.70
14.0
13.5 13.75
13.5
14.0 13.75
a. 0.32
b. -0.04
12.0
12.5 12.25
13.5
13.5 13.50
a. 1.82
b. 0.20
14.5
14.5 14.50
14.5
14.5 14.50
a. -0.42
b. -0.56
a.
19. b.
13.37
13.33 13.35
13.17
13.01 13.09
12.5
12.5 12.50
13.0
12.0 12.50
a. 0.85
b. 0.59
11.0
11.0 11.00
11.0
11.5 11.25
a. 2.35
b. 1.84
13.5
13.0 13.25
13.5
13.5 13.50
a. 0.10
b. -0.41
a.
20. b.
13.71
14.07 13.89
13.48
13.53 13.50
14.0
13.0 13.50
11.0
11.0 11.00
a. 0.39
b. 2 .50
11.0 
12.0 11.50
10.5
11.0 10.75
a. 2.39
b. 2.75
14.5
14.5 14.50
14.0
13.5 13.75
a. -0.61
b. -0.24
a.
21. b.
15.16
15.22 15.19
15.56
15.46 15.51
15.0
15.0 15.00
13.5
12.0 12.75
a. 0.19
b. 2.76
14.5
14.5 14.50
10.5
11.0 10.75
a. 0.69
b. 4.76 16.0 16.00
16.0
16.0 16.00
a. -0.81
b. -0.49
a.
22. b.
14.46
14.34 14.40
14.39
14.24 14.31
14.5
14.0 14.25
14.0
14.00
a. 0.15
b. 0.31
13.5
13.0 13.25
12.0
12.0 12.00
a. 1.15
b. 2.31
15.5
15.5 15.50
15.0
15.0 15.00
a. - l . 10
b. - l .  18
a.
23. b.
13.04
12.96 13.00
12.61
12.70 12.65
12.5
12.5 12.50
12.0
12.0 12.00
a. 0.50
b. 0.65
12.0
12.00
11.0
11.0 11.00
a. 1.00
b. 1.65
14.0
14.5 14.25
14.0
14.0 14.00
a. - l . 25
b. - l .  34
a.
24. b.
13.67
13.82 13.74
13.34
13.45 13.39
13.5
13.0 13.25
13.0
13.5 13.25
a. 0.49
b. 0.14
12.5
13.0 12.75
12.0
12.0 12.00
a. 0.99
b. 1.39
14.0
14.0 14.00
13.5
15.0 14.25
a. -0.25
b. -0.85
Average — 13.83 13.69 13.79 13.50 — 12.91 12.47 14.54 14.44
No. tes ;s within 0.2 of Mojonnier
a. 11
b. 7
a. 1
b. 0
a. 1
b. 1
No. tests 0.2-0.5 from Mojonnier
a. 12
b. 10
a. 3
b. 6
a. 5
b. 5
No. tests over 0.5 from Mojonnier
a. 1
b. 7
a. 20
b. 18
a. 18
b. 18
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TABLE III. TH E -EFFECT OF BOTTLE TYPE ON THE 80 PERCENT ACETIC SULFURIC-ACID TEST.
Sample
no.
Mojonni 3r method
80 percent acetic-HaSCL 
50 percent cream tes 
9 gm. sample
method with 
t bottle
80 percent acetic-HaSCL method with 
8 percent milk bottle 
9 gm. sample
80 percent acetic-HaSCL method with 
8 percent milk bottle reader oil a 
9 gm. sample
1 2 3 4 5 6 7 8 9 , 10 11
Duplicates Average Duplicates Average Diff. 2-4 Duplicates Average Diff. 2-7 Duplicates Average Diff. 2-10
a
1. b
12.96
12.96 12.960
13.0
13.0 13.00 -0 .1 4 0
1.3.4
13.4 13.40 -0 .4 4 0
13.2
13.2 13.20 -0 .2 4 0
a
2. b
13.04
13.03 13.035
13.0
13.0 13.00 0.035
13.6
13.6 13.60 -0 .5 6 5
13.2
13.4 13.30 -0 .2 6 5
a
3. b
12.92
12.97 12.945
13.0
13.0 13.00 -0 .0 5 5
13.2
13.4 13.30 -0 .3 5 5
13.0
13.2 13.10 -0 .1 5 5
a
4. b
13.09
13.05 13.070
13.0
13.0 13.00 0.070
13.6
13.6 13.60 -0 .5 3 0
13.4
13.4 13.40 -0 .3 3 0
a
5. b
12.81
12.82 12.815
12.0
12.0 12.00 ' 0.815
12.9
12.9 12.90 -0 .0 8 5
12.6
12.6 12.60 0.215
a
6. b
12.77 
. 12.77 12.770
12.0
12.0 12.00 0.770
13.0
13.0 13.00 0.230
12.8
12.6 12.70 0.070
a
7. b
12.77
12.82 12.795 .
12.0
12.0 12.00 0.795
12.8
13.0 12.90 -0 .1 0 5
12.6
12.6 12.60 0.195
a
8. b
12.73
12.76 12.745
12.0
12.0 12.00 0.745
13.2
12.8 13.00 -0 .2 4 5
13.0
12.4 12.70 0.045
a
9. b
12.66
12.65 12.655
12.5
12.5 12.50 0.155
12.7
12.8 12.75 -0 .0 9 5
12.6
12.5 12, 55 0.105
a
10. b
12.52
12.60 12.560
12.5
12.5 12.50 0.060
12.8
13.0 12.90 -0 .3 4 0
12.8
12.6 12.70 -0 .1 4 0
a
11. b
12.60
12.61 12.605
12.5
12.5 12.50 0.105
12.8
12.8 12.80 -0 .1 9 5
12.6
12.6 12.60 0.005
a
12. b
12.61
12.62 12.615
12.5
12.5 12.50 0.115
13.0
13.0 13.00 -0 .3 8 5
12.8
12.8 12.80 -0 .1 8 5
a
13. b
12.61
12.56 12.585
12.0
12.0 12.00 0.585
13 tO 
13 :o 13.00 -0 .4 1 5
12.8
12.8 12.80 -0 .2 1 5
a
14. b
12.60
12.67 12.635
12.5
12.5 12.50 0 .135
13.0
13.0 13.00 — 0.365
12.8
1 2 .8 12.80 — 0.165
15 . t >
1 2 .6 1  
\ 1 2 .67 \ 1 2 .6 40
1 2 .5
1 2 .5 1 2 .5 0 O . 140
1 3 .0
1 3 .0 1 3 .0 0 —  0 .3 6 0
1 2 .8
1 2 .6 12 .7 0 ^ - 0 .0 6 0 10
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TABLE III (Continued)
a
16. b
I ' 1 2 .4 5  
12.48 12.465
1 2.5
12.5 12.50 ’  —0.0 3 5
1 2 .S 
1 3 .0 12.90 —0.435
12.8
12.8 12.80 —0.335
a
17. b
12.60 
12.60 1 12.600
12.5
12.5 , 12.50 0.100
1 3 .0
13.2 13.10 —0.500
12.8
12.6 12.70 -0 .1 0 0
a
Ì8. b
12.56 
12.. 55 12.555
12.5
12.5 12.50 0.055
13.0
13.0 13.00 -0 .4 4 5
12.8
13.0 12:90 -0 .3 4 5
a
19. b 12.62 12.620
12.5 
12'. 5 12.50 0.120
13.2 * 
13.0 13.10 -0 .4 8 0
12.8 • 
12.8 12.80 -0 .1 8 0
a
20. b
12.72
12.70 12.710 12.5 12.50 0.210
12.8
13.0 12,90 -0 .1 9 0
13.0
12.8 12.90 -0 .1 9 0
a
21. b
12.61
12.52 12.565
12.5
12.5 12.50 0.065
12.8
13.0 12.90 -0 .3 3 5
12.6
12.6 12.60 -0 .0 3 5
a
22. b
12.59
12.64 12.615
12.5
12.5 12.50 0.115
12.8
13.0 12.90 -0 .2 8 5
12.6
12.8 12.70 -0 .0 8 5
a
23. b
12.71
12.71 12.710
12.5
12.5 12.50 0.210
12.8
13.0 12.90 -0 .1 9 0
12.6
12.8 12.70 0.010
a
24. b
12.74 
1 12.74 12.740
12.5
12.5 12.50 0.240
13.2
13.6 13.40 -0 .6 6 0
13.0
12.8 12.90 -0 .1 6 0
a
25. b
13.19
13.20 H 13.195
13.0
13.0 13.00 0.195
13.6
13.6 13.60 -0 .4 0 5
13.4
13.4 13.40 -0 .2 0 5
a
26. b
13.32
13.35 13.335
12.5
12.50 0.835
13.6
13.6 13.60 -0 .2 6 5
13.0
13.4 13.20 0.135
a
27. b
13.23
13.04 13.135
13.0
13.0 13.00 0.135
13.6
13.6 13.60 -0 .4 6 5
13.4
13.4 13.40 -0 .2 6 5
a
28. b
13.29
13.37 13.330
13.0
13.0 13.00 0.330
13.6 
. 13.6 13.60 -0 ,2 7 0
13.4
13.4 . 13.40 -0 .0 7 0
a
29. b
13.08
13.20 13.140
13.0
13.0 13.00 0.140
13.6
13.6 13.60 -0 .4 6 0
13.4
13.4 13,40 -0 .2 6 0
a
30. b
13.13
13.22 13.175
13.0
13.00 0.175
13.8
13.6 13.70 -0 .5 2 5
13.4
13.6 13.50 -0 .3 2 5
Average S  ■—— g  1 12.811 1------ 12.566 1 -------- ------- 13.198 — ------- 12.928 -------- .
STo-. of tests Vrithin 0.2 of ]vlojonnier 20 6 18
No. tests 0 .2—0.5 from Mojonnier 4 20 12
No. tests over 0.5 from Mojonnier 6 4 0
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Compared with the Mojonnier analysis as a standard, the 
tests (table III) with the 9.0 gram, 50 percent cream test bottle 
were in practically all cases slightly low ; those with the 18.0 
gram, 8.0 percent milk test bottle, without reader oil, were ap­
preciably high in all cases, and those with the 18.0 gram, 8.0 
percent milk test bottle with reader oil, showed random varia­
tions but cheeked the standard very closely in all cases.
IV THE EFFECT OF AGING AND FREEZING ON THE MOJONNIER 
FAT TEST OF ICE CREAM
For these data the Mojonnier analysis alone was used, al­
though comparisons of tests of the mix and of the frozen prod­
uct, by the modified Babcock analyses, were presented in table 
II. Table IV presents the comparison.
The majority of the values of the frozen ice cream were 
lower than were those of the mix. In a few instances the mag­
nitude of the variation between mix and frozen ice cream was 
as great as 0.50 or 0.60 percent. From the standpoint of aver­
ages, the analyses of the frozen product were slightly lower 
than were those of the mix.
V. EFFECT OF HARDENING AND RETAIL HANDLING ON 
MOJONNIER FAT TEST OF ICE CREAM
An inspection of the results of table V shows that there was 
little difference between the fat test of the material as drawn 
from the freezer and that of the ice cream obtained from the 
retail packer. The variations shown by the table are of ran- 
r dom nature and are in practically all cases within limits of er­
ror that might logically be expected to occur.
As will be noted later the correlation here is astonishingly 
close and would indicate a marked degree of standardization of 
procedure, especially as regards sample mixing, for unless ex­
treme precautions are taken, churning readily occurs after the 
frozen product has been melted.
VI VARIATIONS WITH MOJONNIER ANALYSIS THAT MAY 
BE EXPECTED IN A SINGLE M IX
Homogenized ice cream mix should not vary appreciably (in 
different parts of the mix) after the aging period, especially 
when the mix is agitated prior to the removal of portions for 
freezing. In order to ascertain, however^ what reasonable 
variations might occur in the analyses of different lots of ice 
cream from the same mix, eight freezings from one batch of 
mix and nine from a second are presented in table VI.
Little variation is shown from one freezing to the next with 
either batch of mix. The differences between the before and
12
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TABLE IV. THE EFFECT OF AGING AN D FREEZIN G ON THE MOJONNIER FAT TEST.
>■ From aging vat As drawn f rom freezer From aging vat As drawn from freezer
1 2 3 4 5 6 1 2 3 4 5 6
Sample
number
Duplicates Average Duplicates Average Difference
3-5
Sample
number
Duplicates Average Duplicates Average Difference
3-5
a
m b
13.67
13.82 13:745
13.34
13.45 13.395 0.350
a
24. b
12.41
12.47 12.440
12.41
12.41 12.410 0.030
a
2. b
13.63
13.64 13.585
13.86
13.78 13.820 -0 .2 3 5
a
25. b
12.38
12.36 12.370
12.42
12.50 12.460 -0 .0 9 0
a
3. b
13.04
12.96 13.000
12.61
13.70 12.655 0.345
a
26. b
12.78
12.84 12.810
12.45
12.45 12.450 0.360
a
4. b
14.46
14.34 14,400
14.39
14.24 14.315 0.085
a
27. b
12.51
12.45 12.480
12.44
12.46 12.450 0.030
a
5. b
15.16
15.22 15.190
15.56
15.46 15.510 -0 .3 2 0
a
28. b
13.40
13.35 13.375
13.19
13.23 13.210 0.165
a
6. b
13.71
14.07 13.890
13.48
13.53 13.505 0.385
a
29. b
13.26
13.36 13.310
13.29
13.32 13.305 0.005
a
7. b
13.37
13.33 13.350
13.17
13.01 13.090 0.260
a
30. b
14.88
14.91 14.895
14.57
14.78 14.675 0.220
a
8. b
14.15
14.00 14.075
13.66
13.75 13.705 0.325
a
31. b
14.81
14.84 14.825
14.73
14.68 14.705 0.120
a
9. b
14.11
13.87 13.990
13.38
13.30 13.340 0.650
a
32. b
12.33
12.32 12.325
12.33
12.31 12^320 0.005
a
10. b
14.39
14.30 14.345
14.11
14.11 14.110 0.235
a
33. b
12.33
12.32 12.325
12.32
12.34 12.330 -0 .0 0 5
a
11. b
14.15
14.06 14.105
13.91
13.99 13.950 0.155
a
34. b
12.42
12.42 12.420
12.33
12.35 12.340 0.080
a
12. b
14.50
14.68 14.590
14.52
14.36 14.440 0.150
a
35. b
12.37
12.39 12.380
12.31
12.35 12.330 0.050
373
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TABLE IV. THE EFFECT OF AGIN G AND FREEZING ON TH E MOJONNIER FAT TEST. (Continued)
From aging vat As drawn from freezer From aging vat As drawn from freezer
1 2 3 4 5 6 1 2 3 4 5 6
Sample no. Duplicates Average Duplicates Average Diff. 3-5 Sample no. Duplicates Average Duplicates Average Diff. 3-5
- a 
13. b
13.41
13.44 13.425
12.90
12.93 12.915 0.510
a
36. b
12.39
12.32 12.355
12.30
12.23 12.265 0.090
a
14. b
13.95
13.61 13.78
13.81
13.85 13.830 _ -0 .0 5 0
a
37. b
12.56
12.30 12.430
12.42
12.55 12.485 -0 .0 5 5
a
15. b
13.56
13.59 13.575
13.52
13.49 13.505 0.070
a
38. b
12.37
12.25 12.310
12.11
12.25 12.180 0.130
a
16. b
13.88
13.33 13.605
13.91
13.70 13.805 -0 .2 0 0
a
39. b
12.35
12.33 12.340
12.35
12.31 12.330 0.010
a
17. b
13.07
12.98 13.025
13.03
12.95 12.990 0.035
a
40. b
12.37
12.26 12.315
12.37
12.34 12.355 -0 .0 4 0
a
18. b
13.68
13.68 13.680
13.47
13.47 13.470 0.210
a
41. b
12.33
12.37 12.350
12.31
12.34 12.325 0.025
a
19. b
13.67
13.69 13.680
13.51
13.52 13.515 0.165
a
42. b
12.34
12.44 12.390
12.29
12.32 12.305 0.085
a
20. b
13.72
13.-80 13.760
13.44
13.39 13.415 0.345
a
43. b
12.01
12.00 12.005
11.83
11.78 11.805 0.200
a
21. b
13.52
13.56 13.540
13.39
13.39 13.390 0.150
a
44. b
12.00
11.95 11.975
11.85
11.91 11.880 0.095
a
22. b
14.26
14.47 14.365
14.08
14.08 14.080 0.285
a
‘ 45. b
14.47 ' 
14.52 14.995
14.24
14.19 14.215 0.280
a
23. b
14.30 
14.25 - 14.275
13.99 
14.02 f 14.005 0.270 Average ™ -------- 13.331 : 13.197 —
374
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TABLE V. THE EFFECT OF H ARD EN IN G AN D OF RETAIL H ANDLING ON THE MOJONNIER FAT TEST.
1
As drawn from freezer From retail packer
6 1
As drawn from freezer From retail packer
62 3 4 5 2 3 4 5
Sample no. Duplicates Average Duplicates Average Diff. 3-5 Sample no. Duplicates Average Duplicates Average Diff. 3-5
a
1. b
12.32
12.34 12.330
12.36
12.33 12.345 -0 .0 1 5
a
20. b 12.37 12^370
12.32
12.39 12.355 0.015
a
2. b
12.33
12.35 12.340
12.14
12.39 12.265 0.085
a
21. b
12.35
12.36 12.355
12.32
12.40 12.360 -0 .0 0 5
a
a. b
12.31
12.35 12.330
12.18
12.31 12.245 0.085
a
22. b
12.34
12.39 12.365
12.34
12.33 12.335 0.030
a
4. b
12.28 
,12.32 12.300
12.22
12.37 12.295 0.005
a
23. b
12.96
12.96 12.960
13.04
13.03 13.035 -0 .0 7 5
a
5. b
12.30
12.23 12.265
12.25
12.24 12.245 0.020
a
24. b
12.92
12.97 12.945
13.09
13.05 13.070 -0 .1 2 5
a
6. b
12.42
12.55 12.485
12.26
12.16 12.210 0.275
a
25. b
12.81
12.82 12.815
12.77
12.77 12.770 0.045
cSXi
12.11
12.25 12.180
12.28
12.23 12.255 —0.075
a
26. b
12.77
12.82 12.795
12.73
12.76 12.745 0.050
a
8. b
12.35
12.31 12.330
12.29
12.14 12.215 0.115
a
27. b
12.66
12.65 12.655
12.52
12.60 12.560 0.095
a
9. b
12.37
12.34 12.355
12.32
12.31 12.315 0.040
a
28. b
12.60
12.61 12.605
12.61
12.62 12.615 -0 .0 1 0
a
10. b
12.29
12.32 12.305
12.30
12.29 12.295 0.010
a
29. b
12.61
12.56 12.585
12.60
12.67 12.635 -0 .0 5 0
a
11. b
11.83
11.78 11.805
11.90
11.94 11.920 -0 .1 1 5
a
30. b
12.61 
* 12.67 12.640
12.45
12.48 12.465 0.175
a
12. b
11.85
11.91 11.880
11.93
12.03 11.980 -0 .1 0 0
a
31. b
12.60
12.60 12.600
12.50
12.55 12.525 0.075
15
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TABLE V. TH E EFFECT OF H ARD EN IN G AND OF RETAIL H ANDLING ON TH E MOJONNIER FAT TEST. (Continued)
1
As drawn from freezer From retail packer
6 1
As drawn from freezer From retail packer
62 3 4 5 2 3 4 5
Sample No. Duplicates Average Duplicates Average Diff. 3-5 Sample No. Duplicates Average Duplicates Average Diff. 3-5
a
13. b
14.24
14.19 14.215
14.40
14.42 14.410 -0 .1 9 5
a
32. b 12.62 12.620
12.72
12.70 12.710 -0 .0 9 0
a
14. b
14.31
14.30 14.305
14.38
14.39 14.385 -0 .0 8 0
a
33. b
12.61
12.52 12.565
12.59
12.64 12.615 -0 .0 5 0
a
15. b
12.42
12.43 12.425
12.32
12,34 12.330 0.095
a
34. b
12.71
12.71 12.710
12.74
12.74 12.740 -0 .0 3 0
a
16. b
12.33
12.36 12.345
12.27
12.31 12.290 0.055
a
35. b
13.19
13.20 13.195
13.32
13.35 13.335 -0 .1 4 0
a
17. b
12.31
12.33 12.320
12.32
12.33 12.325 -0 .0 0 5
a
36. b
13.23 
13.04 13.135
13.29
13.37 13.330 -0 .1 9 5
a
18. b 12.31 12.310
12.35
12.38 12.365 -0 .0 5 5
a
37. b
13.08
13.20 13.140
13.13
13.22 13.175 -0 .0 3 5
a
19. b
12.34
12.31 12.325
12.36
12.36 12.360 '-0 .0 3 5
a
38. b
13.24
13.27 13.255
13.23
13.30 13.265 -0 .0 1 0
Average — 12.617 — 12.623 —
376
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TABLE VI. VARIATIONS TH AT M A Y BE EXPE C TED  IN A SINGLE M IX .
* 1 2
From freeze batch tank As crawn from freezer From different retailers’ packers
3 * 4 5 6 7 8 9 10
M ix No. Sample no. Duplicates Average Duplicates Average Difference
4-6
Duplicates Average
Differences
(a) 4-9
(b) 6-9
1
a
1 b
12.53'
12.52 12.525
12.42
12.43 12.425 0.100
12.32
12.34 12.330
(a) 0.195
(b) 0.095
a
2 b
,12.28
12.39 12.385
12.33
12.36 12.345 0.040
12.27
12.31 12.290
(a) 0.075
(b) 0.055
a
3 b
12.36
12.38 12.370
12.31
12.33 12.320 0.050
12.32
12.33 12.325
(a) 0.045
(b )  -0 .0 0 5
a
4 b
12.33
12.34 12.335 12.31 12.310 0.025
12.35
12.38 12.365
(a ) -0 .0 3 0
(b) -0 .0 5 5
a - 
5 b
12.37
12.37 12.370
12.34
12.31 12.325 0.045
12.36
12.36 12.360
(a) 0.005
(b) -0 .0 3 5
a
6 b
12.36
12.35 12.355 12.37 12.370 -0 .0 1 5
12.32
12.39 12.355
(a) 0.000
(b) 0.015
a
7 b
12.36
12.38 12.370
12.35
12.36 12.355 0.015
12.32
12.40 12.360
(a) 0.010
(b )  -0 .0 0 5
a
8 b
12.36 
12.35 . 12.355
12.34
12.39 12.365 -0 .0 1 0
12.34
12.33 12.335
(a) 0.020
(b) 0.030
377
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TABLE VI. VARIATIONS TH AT M A Y  BE EXPE C TED  IN  A SINGLE M IX . (Continued)
M ix No. Sample No.
From freeze batch tank As drawn from fre 3zer From c ifferent retailers’ packers
Duplicates Average Duplicates Average Difference
4-6
Duplicates Average
Differences
(a) 4-9
(b) 6-9
1 3 3 4 5 6 7 8 9 10
2
a
1 b
12.33
12.32 12.325
12.32 . 
12.34 12.330 -0 .0 0 5
12.36
12.33 12.345
(a) -0 .0 2 0
(b) -0 .0 1 5
a
2 b
12.42
12.42 12.420
12.33
12.35 12.340 0.080
12.14
12.39 12.265
(a) 0.155
(b) 0.075
a
3 b
12.37 
. 12.39 12.380
12.31
12.35 12.330 0.050
12.18
12,31 12.245
(a) 0.135
(b) 0.085
a
4 b
12.39
12.32 12.355
12.30
12.23 12.265 0.090
12.25
12.24 12.245
(a) 0.110
(b) 0.020
a
5 b
.12.56
12.30 12.430
12.42
12.55 12.485 -0 .0 5 5
12.26
12.16 12.210
(a) 0.220
(b) 0.275
a
6 b
12.37
12.25 ' 12.310
12.11
12.25 12.180 0.130
12.28
12.23 12.255
(a) 0.055
(b )  -0 .0 7 5
a
7 b
12.35
12.33 12.340
12.35
12.31 12.330 0.010
12.29
12.14 12.215
(a) 0.125
(b) 0.115
a
8 b
12.37
12.2# 12.315
12.37
12.34 12.355 -0 .0 4 0
12.32
12.31 12.315
(a) 0.000
(b) 0.040
a
9 b
12.34
12.44 12.390
12.29
12.32 12.305 0.085
12.30
12.29 12.295
(a) 0.095
(b) 0.010
Average — 12.373 — 12.331 — -------- 12.301
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after freezing values are, if anything, in closer agreement than 
would have been expected from a study of the previous data, 
although the values for the analyses of the material drawn from 
the freezer and obtained from the retail packer are in about 
the same relationship as are the corresponding values in 
table V.
VII. VARIATION OF FAT ANALYSES OF ICE CREAM SAMPLED 
IN FROZEN AND IN MELTED CONDITION
For these data, the samples of mix were placed in half-pint 
Mason jars with screw-tops and rubber gaskets and were held 
in the ante-room of the ice cream cooler in order that they 
would not deteriorate during a 20 to 24-hour holding period 
and at the same time would not freeze. The ice cream samples 
were run into similar half-pint Mason jars (from the freezer) 
and were placed in the hardening room of the ice cream cooler. 
They were held from 20 to 24 hours before the analyses were 
made.
The mix was sampled as previously described; the ice cream 
was sampled in the frozen condition by means of a cork borer, 
as outlined under methods, and was then melted and sampled 
in the melted state. A comparison of the analyses of the mix, 
the frozen ice cream and the melted ice cream is given in table 
VII. Additional data comparing the analysis of the mix and 
of the ice cream sampled in the frozen condition, can be found 
in table VIII in connection with another phase of the problem.
Tables VII and VIII show that the ice cream sampled in the 
frozen condition analyzed somewhat lower in fat than did the 
mix. In comparison to variations that had been encoun­
tered with some melted ice creams, the variations in tables 
VII and VIII are very satisfactory and indicate no appreciable 
difference in composition between the mix and the frozen ice 
cream. The general trend shown by the fat tests of samples 
that were melted before they were analyzed, is toward a lower 
fat percentage than was encountered with the same ice cream 
sampled in the frozen state. Moreover, there is a greater diver­
gence between duplicates in the case of the. ice cream sam­
pled in the melted condition, than with the same ice cream 
sampled in the frozen condition.
The close agreement between mix analysis and the analysis 
of the frozen ice cream indicates that MacBride’s hypothesis 
(6) that churning occurs in the freezer, is not valid. The only 
argument for it is the fact that the analyses of the ice cream 
sampled in the frozen condition are consistently very slightly 
lower'than are those of the mix. On the other hand, the fact 
that the divergence between the analyses of the mix and of the 
ice cream increases when the ice cream is sampled in the melted
19
Bird and Johnson: The effect of processing, handling and of testing procedures on t
Published by Iowa State University Digital Repository, 1930
380
TABLE VII. A COMPARISON OF TH E ANALYSES OF ICE CREAM  SAMPLES 
IN  TH E FROZEN AND IN  TH E M ELTED CONDITION.
1 2 3 4 .5 6 7
Sample Frozen Diff. Melted Diff. Diff.
no. Mix ice cream 2 less 3 ice cream 2 less 5 3 less 5
i a 13.404 13.300 0.104 13.017 0.387 0.283
b 13.420 13.282 0.138 13.193 0.227 0.089
2 a 13.420 13.291 0.129 13.113 0.307 0.178
b 13.420 13.267 0.153 13.077 0.343 0.190
3 a 14.577 14.376 0.201 14.314 0.263 0.062
b 14.522 14.303 0.219 14.470 0.052 -0 .1 6 7
4 a 14.560 14.426 0.134 14.406 0.154 0.020
b 14.543 14.450 0.093 14.233 0.310 0.217
5 a 13.977 13.838 0.139 13.760 0.217 0.078
b 13.973 13.813 0.160 13.845 0.128 -0 .0 3 2
6 a 13.969 —'— ! . 13.835 0.134 ____
b 13.986 *13.825 0.161 14.024 -0 .0 3 8 -0 .1 9 9
7 a 13.154 13.017 0.137 13.042 0.112 -0 .0 2 5
b 13.153 12.967 0.186 13.010 0.143 -0 .0 4 3
8 a 13.155 12.881 0.274 12.654 0.501 0.127
b 13.172 12.890 0.282 12.900 0.272 -0 .0 1 0
9 a 13.239 13.097 0.142 12.832 0.407 0.267
b 13.230 13.088 0.142 13.021 0.209 0.067
10 a 13.204 13.017 0.187 12.811 0.383 0.206
b 13.236 13.010 0.226 12.904 0.332 0.106
Average 13.665 13.498 — 13.423 — —
*Doubled in making averages.
condition would see,m to indicate that the churning takes place 
when the samples are agitated and mixed to break the foam 
layer while melting the samples. In fact, this churning was 
definitely apparent, and in the studies on the effect of the tem­
perature of the mix at the time of sampling and weighing the 
ice cream, it was very nearly impossible to prevent the churn­
ing when the frozen product was employed, especially at the 
higher temperatures. Crowe (2) recently called attention to 
this same fact—i. e., that melted ice cream samples churned 
easily.
VIII. COMPARISON OF MOJONNIER ANALYSES OF M IX, OF ICE 
CREAM, SCRAPINGS FROM THE FREEZER SIDES 
AND SCRAPINGS FROM THE DASHER
This comparison was made primarily to check the possibility 
of churning in the freezer. The mix samples were weighed as 
previously described ; the samples of ice cream, of the scrapings 
from the freezer sides and from the dasher were taken in the 
frozen condition after having been held in the hardening room 
overnight.
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It was considered that if churning did occur in the freezer, 
there would very probably be an accumulation of fat particles 
on the dasher or on the sides of the freezer. Inasmuch as the 
data show practically no variation in the fat tests among the 
three frozen products, it is considered that churning does not 
occur during the freezing process. It is likewise felt that had 
churning occurred in the freezer, all the fat tests of the prod­
ucts sampled in the frozen condition should not have been lower 
than were the fat percentages of the mix but that there should 
have been an appreciable number of tests with fat percentages 
higher than those of the mix, as a result of the inclusion of 
butter granules in the samples weighed.
DISCUSSION OF RESULTS
The data herein presented indicate that there is no actual 
difference of such magnitude as to be of commercial importance 
between the fat test of the ice cream mix and that of the same 
mix after it has been frozen.
TABLE VIII. A COMPARISON OF THE MOJONNIER FAT TESTS OF TH E M IX , 
ICE CREAM  (SAMPLED FROZEN ), SCRAPINGS FROM  THE FREEZER 
SIDES (SAMPLED FROZEN) AN D SCRAPINGS FROM THE 
BEATER AND DASHER (SAMPLED FROZEN).
1 2 3 4 5 6 7 8
Sample
number
Mix Frozen 
ice cream
Diff. of 
averages 
2 less 3
Scrapings
from
freezer
sides
Diff. of 
averages 
2 less 5
Scrapings 
from beater 
and dasher
Diff. of 
averages 
2 less 7
a
1 b
13.645
13.750
13.476
13.553 0.183
13.383
13.560 0.226
13.736
13.515 0.022
a
2 b
13.815
13.809
13.674
13.729 0.110
13.648
13.717 0.129
13.674
13.696 0.127
a
3 b
12.890
12.986
12.794
12.526 0.220
12.880
12.890 -0 .0 0 5
12.802
12.766 0.096
a
4 b
13.045
13.049
12.970
12.962 0.081
12.947
12.936 0.105
12.964
12.958 0.086
a
5 b
14.123
14.203
14.037
14.060 0.115
14.020
14.109 0.098
14.086
14.118 0.061
a
6 b
14.287
14.283
14.170
14.165
P l f
0.117
14.201
14.210 0.079
14.256
14.213 0.050
a
7 b
13.512
13.600
13.445
13.422 0.122
13.460
13.454 0.099
13.518
13.448 0.073
a
8 b
13.669
13.690
13.538
13.528 0.147
13.553
13.507 0.150
13.414
13.510 0.118
a
9 b
12.663
12.666
12.465
12.461 0.201
12.441
12.466 0.211
12.449
12.453 0.213
a
10 b
i  12.596 
12.594
12.470
12.460 0.130
12.554
12.466 0.085
12.469
12.424 0.148
Average 13.444 13.295 13.320 13.323
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The Babcock-Gerber method of analysis for ice cream gave 
results that were consistently higher than the Mojonnier meth­
od. The value by which the average of the determinations by 
this method was higher than that of the Mojonnier analyses 
was approximately 0.70 percent. The 80 percent acetic-concen­
trated hydrochloric acid method gave an average value for the 
tests that was approximately 0.90 percent lower for analyses 
of ice cream mix and about 1.10 percent lower for analyses of 
melted ice cream than were the corresponding averages for the 
analyses by the Mojonnier method. The 80 percent acetic­
concentrated sulfuric acid method described, although not 
wholly satisfactory, was; the best o f> the three methods. The 
widest deviation with ice cream mix was 0.50 percent and with 
ice cream 2.70 percent from the Mojonnier analyses. For com­
mercial use it is felt that this method is satisfactory as a plant 
control method for the analysis of mix but could not be recom­
mended for testing samples of ice cream that had been melted 
before they were sampled.
When the last method described above was studied using the 
9.0 gram, 50 percent cream test bottle, the 18 gram, 8.0 percent 
milk test bottle without reader oil and the same bottle with 
reader oil, the milk bottle method with reader oil gave fat 
values which were in very good accord with the Mojonnier 
analyses. The widest deviation from the Mojonnier analysis 
encountered was 0.33 percent. Therefore, it is considered 
in this laboratory that the 80 percent acetic-concentrated sul­
furic acid method if run with the milk bottle and with the use 
of a reader oil is entirely satisfactory as a plant method for 
testing the mix for fat.
A study of the data of table VI indicates that no appreciable 
variations should occur among the several freezings from a 
single large lot of mix.
Tables VII and VIII confirm the findings of MacBride (6), 
who claimed that there was excellent correlation between the 
Mojonnier fat tests with mix and with frozen ice cream if the 
samples of the latter product were obtained in the frozen con­
dition. Table VIII does not support his contention that churn­
ing occurs in the freezer. As was pointed out in the experimen­
tal part, however, churning of the samples during the melting 
and mixing is to be expected.
The question regarding the lower test of samples of ice cream 
collected by food inspectors would seem to depend largely on 
the fact that from the time the samples are gathered until they 
are analyzed an appreciable churning may take place. In all 
such cases the writers are of the opinion that the samples 
should be kept frozen until they reach the analytical laboratory 
and that they should be sampled in the frozen state. A careful
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examination of the glass containers used showed that the small 
butterfat granules tend to cling to the sides of the container 
and that the larger ones rise rapidly to the surface. Both con­
ditions tend to give a low fat test since the samples are pipetted 
from below the surface of the liquid. It is the opinion in this 
laboratory that if the ice cream is sampled in the melted condi­
tion variations as great as 1.0 percent may occur since with 
careful work differences as great as 0.60 percent were encoun­
tered as is shown by table IY.
The manufacturer, however, should appreciate the fact that 
although such variations as have been discussed are likely to 
vitiate the analytical results on melted ice cream they do not 
give license for carelessness on his part. For instance, the prac­
tice of sampling ice cream mix as it comes from the cooler 
should not be employed, because even though done without in­
tent a greater amount of rinse water may be run over the cooler 
than is intended or, in the case of mixes in which unsalted but­
ter is used, the last portions of the mix to pass over the cooler 
may contain more fat than the first or middle portion. It 
should be emphasized that each manufacturer should analyze 
his mix and that for such analyses the sample should never be 
taken until the entire mix has been run into the holding vat 
and has been thoroughly agitated.
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